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ABSTRACT Initially reported in Western Australia in the 1980s, community-associated
methicillin-resistant Staphylococcus aureus (CA-MRSA) has become a major cause of S. aureus
infections globally. We report the complete genome sequences of three of the earliest
CA-MRSA strains isolated from remote Australian Indigenous communities in the Kimberley
region of Western Australia.
Methicillin-resistant Staphylococcus aureus (MRSA) is a leading cause of health care-associated infections worldwide and has emerged as a major cause of infections in
the community (1). Community-associated MRSA (CA-MRSA) is genetically distinct and was
first detected in Western Australia in 1984, in remote Indigenous communities (2, 3). Here, we
present the complete genome sequences of three of the earliest isolated CA-MRSA strains, i.e.,
WBG7583 (sequence type 8 [ST8]), WBG8381 (ST5), and WBG8366 (ST78) (4, 5).
Previously isolated S. aureus strains (4) were rehydrated from lyophilized stocks in
tryptic soy broth (TSB) and grown overnight on blood agar at 37°C. Strains were grown
overnight in 5 ml TSB at 37°C, and cells were harvested by centrifugation. Cells were
resuspended in 200 ml Tris-EDTA (TE) buffer containing 1 mg/ml RNase (Sigma-Aldrich, USA)
and 100 mg/ml lysostaphin (Sigma-Aldrich) and were incubated at 37°C for 10 min. DNA for
Oxford Nanopore Technologies (ONT) MinION sequencing was extracted using the FavorPrep
blood/cultured cell genomic DNA extraction minikit (product number FABGK-001-2; Favorgen
Biotech Corp., Taiwan). For Illumina NextSeq sequencing, DNA from a separate culture was
extracted using the DNeasy blood and tissue kit (product number 69506; Qiagen, Germany).
No DNA shearing or size selection was carried out before sequencing.
Genomes were sequenced using the MinION Mk1B system (ONT, UK). The ONT SQK-
RAD004 kit was used to create DNA sequencing libraries, which were loaded onto an
ONT FLO-MIN106 flow cell and sequenced using ONT MinKNOW v20.10.3 and MinKNOW
Core v4.1.2. Base calling was performed with Guppy v4.4.111c81d62 (ONT), using the
dna_r9.4.1_450bps_hac.cfg model. NanoFilt (6) was used to filter reads for size (.4 kb) and
average quality (scores of.Q10), and genomes were assembled using Flye v2.8.3-b1695 (7).
Unfiltered MinION reads were mapped to each genome assembly with Minimap2 v2.17-r941
(8) and used to polish the assembly six times with Racon v1.4.15 (github.com/lbcb-sci/racon).
Each genome was also sequenced with the Illumina NextSeq 500 platform using the Nextera
XT DNA library preparation kit (150-bp paired-end chemistry) and the NextSeq 500/550 kit
v2.5 (300-cycle format; Illumina, USA). Nesoni clip (github.com/Victorian-Bioinformatics
-Consortium/nesoni) was used to remove adaptor sequences and to quality filter the
reads. Illumina reads were mapped to the genome assembly with Minimap2 v2.17-r941
(8), and mapped reads were used to polish the assembly five times using Pilon v1.23 (9).
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Circlator v1.5.5 (10) was used to set the start position of each genome, and Qualimap
v2.2.2-dev (11) was used to generate genome statistics (Table 1). Genome annotation
was performed using the NCBI Prokaryotic Genome Annotation Pipeline (PGAP) v5.1 (12).
Default parameters were used for all software unless otherwise specified.
Data availability. GenBank accession numbers for the genome assemblies are provided
in Table 1. The MinION and Illumina sequencing reads have been deposited under BioProject
accession numbers PRJNA703734 and PRJNA703736 and Sequence Read Archive (SRA) acces-
sion numbers SRX11246052, SRX11246051, SRX11247745, SRX11247744, SRX11246056, and
SRX11246055, as indicated in Table 1.
ACKNOWLEDGMENT
N.M.K. thanks the Faculty of Health Science, Curtin University, for the Faculty of Health
Science Summer Scholarship award.
REFERENCES
1. International Working Group on the Classification of Staphylococcal Cassette
Chromosome Elements. 2009. Classification of staphylococcal cassette chromo-
some mec (SCCmec): guidelines for reporting novel SCCmec elements. Antimi-
crob Agents Chemother 53:4961–4967. https://doi.org/10.1128/AAC.00579-09.
2. Riley TV, Rouse IL. 1995. Methicillin-resistant Staphylococcus aureus in
Western Australia, 1983–1992. J Hosp Infect 29:177–188. https://doi.org/
10.1016/0195-6701(95)90327-5.
3. Turnidge JD, Bell JM. 2000. Methicillin-resistant Staphylococcal aureus evo-
lution in Australia over 35 years. Microb Drug Resist 6:223–229. https://doi.org/
10.1089/mdr.2000.6.223.
4. O’Brien FG, Coombs GW, Pearman JW, Gracey M, Moss F, Christiansen KJ,
GrubbWB. 2009. Population dynamics of methicillin-susceptible and -resistant
Staphylococcus aureus in remote communities. J Antimicrob Chemother 64:
684–693. https://doi.org/10.1093/jac/dkp285.
5. Udo EE, Pearman JW, Grubb WB. 1993. Genetic analysis of community iso-
lates of methicillin-resistant Staphylococcus aureus in Western Australia. J
Hosp Infect 25:97–108. https://doi.org/10.1016/0195-6701(93)90100-e.
6. De Coster W, D’Hert S, Schultz DT, Cruts M, Broeckhoven CV. 2018. Nano-
Pack: visualising and processing long-read sequencing data. Bioinformatics
34:2666–2669. https://doi.org/10.1093/bioinformatics/bty149.
7. Kolmogorov M, Yuan J, Lin Y, Pevzner P. 2019. Assembly of long error-
prone reads using repeat graphs. Nat Biotechnol 37:540–546. https://doi
.org/10.1038/s41587-019-0072-8.
8. Li H. 2018. Minimap2: pairwise alignment for nucleotide sequences. Bioin-
formatics 34:3094–3100. https://doi.org/10.1093/bioinformatics/bty191.
9. Walker BJ, Abeel T, Shea T, Priest M, Abouelliel A, Sakthikumar S, Cuomo CA,
Zeng Q, Wortman J, Young SK, Earl AM. 2014. Pilon: an integrated tool for com-
prehensive microbial variant detection and genome assembly improvement.
PLoS One 9:e112963. https://doi.org/10.1371/journal.pone.0112963.
10. Hunt M, De Silva N, Otto TD, Parkhill J, Keane JA, Harris SR. 2015. Circlator: auto-
mated circularization of genome assemblies using long sequencing reads. Ge-
nome Biol 16:294. https://doi.org/10.1186/s13059-015-0849-0.
11. Okonechnikov K, Conesa A, García-Alcalde F. 2016. Qualimap 2: advanced
multi-sample quality control for high-throughput sequencing data. Bioin-
formatics 32:292–294. https://doi.org/10.1093/bioinformatics/btv566.
12. Tatusova T, DiCuccio M, Badretdin A, Chetvernin V, Nawrocki EP, Zaslavsky L,
Lomsadze A, Pruitt KD, Borodovsky M, Ostell J. 2016. NCBI Prokaryotic Genome
Annotation Pipeline. Nucleic Acids Res 44:6614–6624. https://doi.org/10.1093/
nar/gkw569.
Microbiology Resource Announcement
Volume 10 Issue 37 e00797-21 mra.asm.org 3
D
ow
nl
oa
de
d 
fr
om
 h
ttp
s:
//j
ou
rn
al
s.
as
m
.o
rg
/jo
ur
na
l/m
ra
 o
n 
08
 O
ct
ob
er
 2
02
1 
by
 1
34
.1
15
.2
33
.2
12
.
